In the present work the influence of heating on the flexural resistance of ferrocement slab specimens are carried out. One hundred and sixty eight ferrocement slab specimens 300*300 mm were cast, cured, heated, and tested under central point loads. The main parameters were 30 o C (room temperature), 100-800 o C with a graduation of 100 o C, mixing ratio of cement to sand (c: s), thickness, and number of wire mesh layers. The behavior of specimens was observed by reading the load-deflection at the central point of the specimen. In addition, the effect of heating on the compressive strength of cement mortar, and wire mesh used in casting the specimens were studied. It is concluded that the strength of ferrocement slab specimens were dropped sharply at a temperatures between 500-700 o C and the specimens were damaged at 800 o C. Also in crack stage, the slope of load-deflection curves were decreased and approaches zero at temperature 700 o C.
INTRODUCTION
Ferrocement is the excellent construction material due to its mechanical properties and it is considered to possess high cracking strength. Cement mortar and steel wire mesh layers are the materials used in construction of ferrocement. The growing need for eco-housing has attracted massive attention nowadays. The escalading demands of electric power due to heating and air-conditioning systems require control to make maximum reduction of the electrical energy. Prefabricated ferrocement cavity walls present a series of possibilities for the solution of building construction at maximum reduction of the electrical energy. As the use of ferrocement in building construction becomes common, the risk of exposing it to high temperatures during a fire also increases. To be able to predict the response of ferrocement structures during and after exposure to high temperature, it is essential that the strength and deformation properties be clearly understood. The thermal conductivity of ferrocement at elevated temperatures of up to 1060°C was experimentally determined based on steady-state thermal properties measurement in accordance with ASTM C177. Test results revealed that ferrocement with thermal conductivity in the range of 0.3-1.5 W/m-K can be used as fire protection material1. Al-Rifaie et al2,3,4 adopted ferrocement and nano materials for different application which demonstrated excellent properties for eco-buildings. In order to study the structural behavior and ultimate strength of ferrocement slabs under different degrees of temperatures which can be used as precast units or cast in situ roofing system; chimneys, lining furnaces., a total of one hundred and sixty eight ferrocement slab specimens 300*300 mm were cast, cured, heated, and tested under central point loads. The main parameters were 30oC (room temperature), 100-800oC at interval of 100oC, mixing ratio of cement to sand (c: s), thickness, and number of wire mesh layers. The behavior of specimens was observed by reading the load-deflection at the central point of the specimen. In addition, the effect of heating on the compressive strength of cement mortar, and wire mesh used in casting the specimens were studied.
EXPERIMENTAL WORK
A total of one hundred and sixty eight ferrocement slab specimens (300x300mm) were cast, heated and tested under central point load. Full details of the specimens were given in Table 1 . The present study investigates the impact of the heat treatment on the mechanical properties of the ferrocement specimens especially the flexural characteristics. A number of slab specimens were prepared and heated up to specified temperatures and then tested under central point load. All specimens were partially fixed by restrained against rotation, horizontal and vertical translation at the ends. The main parameters were temperature, mixing ratios, thickness of slab specimens, and number of wire mesh layers. The specimens were heated under the above temperatures for one hour, then the specimens were left to cool prior to testing. The clear cover of the wire mesh was about 5 mm.
Materials 2.1.1. Reinforcement
Hexagonal wire mesh with an average diameter of 0.45mm has been used. Several strands wire taken from the mesh and tested in tension to determine the average yield stress, the ultimate strength, and modulus of elasticity. The average measured values of yield stress fy, ultimate strength fu, and modulus of elasticity Es were 251.97, 330.71, and 56600 MPa respectively. In addition, a chemical test was carried out on wire mesh to determine its material properties. The values are tabulated in Table 2 . The yield strength was selected as stress corresponding to total strain of 0.005 (ASTM)5.
Cement
Ordinary Portland cement was used throughout the present investigation.
Water
Ordinary tap water was used for casting and curing the specimens.
Cement mortar
Three mixes were used in casting the specimens, the mixes proportion of the cement mortar as (cement; sand of 1:1, 1:2, 1:3) ratios by weight with (water: cement) ratio of (0.4, 0.45, 0.5) respectively.
Mould
The formwork of the moulds for casting the slab specimens consist of two parts (steel base, 500x500 mm, and wood edge strips). The wood edge strips were fixed to the base by means of steel bolts.
Fabrication of the Specimens
The wire mesh was cut to an appropriate size. The layers of wire mesh were placed in two phases. Each of the twin layers consists of two meshes placed one above the other in contact but with perpendicular orientation, in order to gain the best strength of the wire mesh reinforcement. After fastened the wooden strips edge in base by bolt, the wire mesh layers laid in between the mortar layers thus leaving a mortar layer of 5mm on both the top and bottom faces. The test panels were demolded after 24 hours and cured for 14 days. Then, slab specimens were air-dried for 14 days prior to be exposed to heating before testing.
Instrumentation
The instrumentation was design to provide experimental values of the central displacements of the slab specimens. The displacements were measured with dial gauges having least count of 0.01 mm. The load from a testing machine SNAS with a rate 0.1 kN/min. Approving ring of 25 kN capacity was used for recording the applied loads accurately. The load was applied through a solid ball.
Testing Procedures
The slab specimens, as detailed in Table 1 , were partially fixed on all four sides. All four sides were positioned on the spatial support so that the following criteria were satisfied: i) The vertical and horizontal movements were prevented.
ii) The sides of the specimens were prevented from rotating about the longitudinal and transverse axes. The support condition was detailed in Figure 1 . Having assembled the slab specimen, the loading system and the apparatus for measuring the deflection were set in position, the dial gauges were set to zero to represent the initial unloaded state. The test were carried out and the central point loads were applied through a ball. During the test, each (50) division of the gauge for deflection, the dial gauge in the proving ring reading were recorded, this process continued until the failure occurred.
RESULTS and DISCUSSION
The effect of temperature on cement mortar and wire mesh are given in Tables 3 & 4 . It may be seen from table 3, the measured values indicate that as the temperature increased to 100 o C compressive strength is decreased for all mixing ratios but the specimens are recovered their strength when the temperature reaches 300 o C. Then, the strength dropped sharply reaching the damaged state at 800 o C. It may be noted that each value is the average of three measured values.
From table 4 the steel wire mesh were heated for one hour, then cooled prior to testing. It may be seen that the yield stress and ultimate stress are not affected by heating up to 300 o C. Table 5 gives the measured values of initial cracking deflection, initial cracking load, ultimate deflection, and ultimate load of the tested specimens. It may be noted that all specimens were tested first at 30 o C as a room temperature for comparison. Specimens that exposed to the temperature as tabulated in Table (4.1) were then tested. The behavior of slab specimens are linear up to first cracking loads. In cracked stage, the slope of loaddeflection curves were decreased and approaches to zero at temperature 700 o C. All the specimens were cracked first at lower surface of the specimens, then the cracks growth at center toward sides of the specimens when the applied load is increased. At last, the specimens failed by punching under the point load.
Increasing temperature to 100 o C, the strength decreased in comparison to room temperature for all mixing ratio. It may be seen, the strength in each mixing ratio dropped sharply at temperatures ranging between 500-700 o C and damaged at 800 o C. Also, the strength of all specimens are not affected by temperature up to 300 o C. It is also seen that increasing thickness of slab specimens by 5mm, the initial cracking load P cr and ultimate load are increased by 10-30%. At temperature 500 o C, increasing sand ratio in the mixture of cement mortar, tend to increase the values of initial cracking and ultimate loads by 5-20%. But increasing sand ratio at temperature 300 o C and less, the measured values of initial cracking and ultimate loads decreased by 2-18%. Increasing the temperature tend to increased the ductility as the ratio of ∆ u / ∆ cr by 5-18%, increasing the number of wire mesh layers tend to increase the ductility ratio by 4-12%, increasing the thickness of slab specimens tend to decrease the ductility ratio by 3-15%, and increasing the sand ratio in the mixture tend to increase the ductility ratio by 2-17%. Increasing number of wire mesh layers tend to increase the number of cracks and decrease cracks spacing at ultimate load stage, and increasing slab thickness tends to decrease the number of cracks.
CONCLUSIONS
The effect of heating on the mechanical properties of ferrocement slabs were investigated in the present work. It was noticed that cracks were occurred at the upper surface of the corner of slab specimens. It may be attributed to the maximum negative moments, which are developed at these positions. It may be noted that increasing number of wire mesh layers tend to increase the number of cracks and decrease cracks spacing and most of slab specimens were failed by punching shear. It is concluded that by increasing number of wire mesh/ thickness of specimens, tend to increase the initial cracking and ultimate loads and by increasing the temperature up to 100% the compressive strength was decreased for all mixing ratio. But the specimens recovered its strength at 300 o C and increased by 10, 6, 3% of room temperature for mixing ratio of 1:1, 1:2, 1:3 respectively. The compressive strengths are dropped sharply at a temperatures between 500-700 o C and the specimens were damaged at 800 o C. In crack stage, the slope of load-deflection curves were decreased and approaches zero at temperature 700 o C. 
